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Abstract 
Recent years, various new energy products, such as photovoltaic (PV) systems and electric vehicles (EVs), have been diffused. While the 
diffusion of such products will affect the electricity demand of power grids, it is difficult to predict to what extent those products will be 
diffused in our society because the diffusion of such products depends on various unforeseeable factors such as energy policies. To analyze the 
influence of the diffusion of such products upon electricity demand, this paper describes several scenarios of future regional power grids. We 
focus on residential and commercial sectors because the end-use energy consumption in these sectors is, at least in Japan, increasing and it thus 
needs to be reduced. In the case study, we described scenarios in Toyonaka City, Osaka Prefecture, Japan. The results revealed that the total 
electricity demand in the residential and commercial sectors decreases 10.5% from 2012 to 2030 with population decrease. The diffusion of PV 
decreases the total electrical load of the grid by 19.7%. Moreover, EV diffusion has the potential to reduce the peak of electrical load by 37.3%
by using batteries of EVs. 
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1. Introduction 
For solving environmental problems such as climate change 
problems, various new energy products such as photovoltaic 
(PV) systems and electric vehicles (EVs) have been diffused
in society. The diffusion of such products will affect the 
electricity demand of power grids. For example, because 
electricity generation by PV fluctuates depending on the 
weather, it becomes more difficult for the grids to maintain the 
balance of electricity supply and demand in a region. 
Moreover, the use of EVs as batteries can reduce the peak of 
electrical load of power grids. This reduction leads to reducing 
electricity prices because the capacity of power-generation 
facilities is designed based on the peak of electrical load of 
power grids. 
However, it is hard to predict the exact amount of the 
diffusion of new energy products because the diffusion of 
such products depends on various unforeseeable factors such 
as energy policies and technological progress. In order to 
analyze the influences of the diffusion of new energy products 
on the electrical load of power grids in the future, this paper
describes several scenarios about regional electricity demand 
in residential and commercial sectors. For this purpose, we 
employ the simulation models for estimating regional 
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electricity demand in residential and commercial sectors [2]. 
Here, a scenario means descriptive and quantitative story that 
connects a specific future to the present realities in a series of 
causal relationships [1]. In the scenarios, we focus on 
residential and commercial sectors because the end-use energy 
consumption in those sectors is, at least in Japan, increasing 
and it thus needs to be reduced. Furthermore, we focus on PV 
and EVs as representative energy products because their 
diffusion will largely affect the electrical load of power grids. 
Then, we assume electricity management using batteries of 
EVs in order to flatten the peak of the regional electrical load. 
2. Approach for describing scenarios of regional electricity 
demand in residential and commercial sectors  
In order to examine various unforeseeable factors, we 
describe several scenarios by employing the scenario 
description method that the authors proposed [3]. In each 
scenario, we describe a future situation surrounding a power 
grid. Based on the situation, we estimate the influence of the 
diffusion of PV and EVs on the electricity demand. In other 
words, a scenario includes descriptions of a future situation of 
a targeted world and quantitative estimations. 
2.1. Steps of describing scenarios 
This paper describes scenarios in four steps (problem setting, 
extracting key drivers, describing storylines of a scenario, and 
describing sub-scenarios). Each step is explained as follows: 
1. Problem setting: We determine problem settings for 
clarifying what should be described in the scenario. 
2. Extracting key drivers: We list factors that may influence 
the electricity demand by brainstorming. Then, we 
represent the targeted world of the scenarios as a causal 
network, which consists of nodes expressing factors of 
the targeted world and links expressing the causal 
relation between the factors. From the causal network, 
we derive the most uncertain and influential factors, 
which we name “key drivers.” 
3. Describing storylines of the scenario: We describe 
storylines by varying the states of key drivers. 
4. Describing sub-scenarios: We describe sub-scenarios by 
detailing the storylines. The sub-scenarios include future 
situations of a targeted world and quantitative 
estimations. 
2.2. Simulation models for describing scenarios of regional 
electricity demand in residential and commercial sectors  
To analyze the influence of the diffusion of PV and EVs on 
electricity demand, we estimate the following items in each 
sub-scenario. 
i) Diffusion amount of PV and EVs in a region 
ii) Electricity demand in a region based on diffusion of PV 
and EVs 
iii) Effect of peak-cut using the batteries of EVs 
For estimating i), we employ the Product Diffusion Model [4]. 
The model is an integrated model of the logistic curve model 
of product diffusion and the consumers’ preference model. 
This model estimates future diffusion of a product based on 
product diffusion in the past, estimated maximum diffusion of 
the product, and consumers’ preference (e.g., initial price and 
running costs of the product). The maximum diffusion here 
represents the estimated upper bound of the product diffusion 
in the targeted market (i.e., the maximum number of potential 
buyers of the product). 
For estimating ii) and iii), we have developed electricity 
demand models for residential and commercial sectors [2]. 
Here, we name these models “Residential Next-generation 
Electricity Demand (ReNED) Model” and “Commercial 
Next-generation Electricity Demand (CoNED) Model.” Fig. 1 
shows the architecture of ReNED Model and CoNED Model. 
ReNED Model and CoNED Model estimate regional 
electricity demand when PV and EVs are diffused in 
residential and commercial sectors, respectively. 
Fig. 1 shows the components and data flow of these models. 
ReNED Model and CoNED Model are composed of (I), 
(III)~(VIII) and (II)~(VIII) respectively. 
(I) Residential Energy End-use Model [5] calculates regional 
electricity demand in residential sector based on occupants’ 
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activities. The regional electricity demand is calculated by 
accumulating electricity demand in each type of household in 
a region (e.g., family structure, floor area, and dwelling 
performance). (II) Commercial Energy End-use Model [6] 
estimates regional electricity demand in a targeted 
commercial building based on total floor area, building types 
(e.g., office and hospital), and the operation schedule of 
instruments. The regional egional electricity demand is 
calculated by multiplying electricity demand per floor area by 
total floor area of each building in a targeted region. However, 
these models do not have functions to estimate ii) and iii). 
For calculating electricity demand for charging EVs, we 
developed EV Model and Person Trip Database (see III & IV 
in Fig. 1). The electricity demand to drive EVs is calculated 
based on the specification of EVs and trip data of cars [7]. 
The trip data of cars [7] represents statistical data of moving 
distance and moving schedule of cars. Person Trip Database 
stores the trip data of cars for each of household use or 
commercial use. 
For calculating regional electricity generation by PV, we 
developed PV Model and Database of Electricity generation 
by PV (see V & VI in Fig. 1). Database of Electricity 
Generation by PV stores electricity generation of PV per 
capacity (kW) based on the weather. Regional electricity 
generation is calculated by multiplying the capacity of 
diffused PV in a region by the electricity generation by PV 
per capacity. 
Electric Load Accumulation Model (VII) accumulates 
estimation results from I), II), III), and V) for calculating 
regional electrical load. Then, the model outputs estimation 
results, i.e., electricity demand, electrical load of the grids, 
electricity generation by PV, and electricity demand to charge 
EVs in a region in a day. 
For evaluating the effect of peak-cut of electrical load of the 
grids using batteries of EVs, we developed Electricity 
Management Model (see VIII in Fig. 1). The model executes 
peak-cut (i.e., minimizing the peak of the regional electricity 
load) by discharging and charging batteries of EVs. The 
capacity of EV batteries available for peak-cut is calculated 
based on the number of EVs that are connected to power grids, 
which is judged by EV model based on trip data of cars. 
3. Describing scenarios of regional electricity demand in 
Toyonaka City, Osaka Prefecture, Japan 
We described scenarios of regional electricity demand in the 
residential and commercial sectors in Toyonaka City, Osaka 
Prefecture, Japan (area: 36.6ଶ, population: 390,000). As of 
2003, the electricity demand in the residential and commercial 
sectors in the city accounts for a larger share (77%) of the 
total electricity demand than other average cities in Japan 
(61%) [8]. We described scenarios in the four steps described 
in Section 2.1 as follows. 
3.1. Problem setting 
The targeted region is Toyonaka City, Osaka, Japan. The 
targeted year is 2030. The objective of describing the 
scenarios is to analyze the effect of diffusion of PV and EVs 
on the regional electrical load of the power grid. 
We assumed that six types of passenger cars will be diffused 
in Toyonaka City: i.e., gasoline vehicle (GV), hybrid electric 
vehicle (HEV), plug-in hybrid electric vehicle (PHEV), mid-
sized EV, mini-sized EV, and 2-seater EV. The latter four 
types (PHEV, mid-sized EV, mini-sized EV, and 2-seater EV) 
need to be charged to drive and we assume that they are used 
for the peak-cut of the grid. 
3.2. Extracting key drivers 
We listed factors that may influence the electricity demand of 
the grid by brainstorming. Then, we represented the future 
image of the power grids of the scenarios as a causal network. 
From the causal network, we derived three key drivers – 
national energy policies, social roles of cars, and electricity 
management since we judge these three factors are most 
uncertain and influential on the diffusion of PV and EVs and 
electricity demand. 
3.3. Describing storylines of the scenario 
We described 5 sub-scenarios (see Table 1) by varying the 
status of the three key drivers. First, we described two 
different Scenarios A and B depending on the introduction of 
new national energy policies. Second, we described two 
different Scenarios B-1 and B-2 based on the social roles of 
cars in Scenario B. Finally, for assessing the effect of peak-
cut with batteries of EVs, we assume that electricity 
management is executed in Scenarios B-1M and B-2M. 
Table 1 Storylines of the scenario 
Scenario Storyline 
A No new policies are introduced, and little changes arise in 
consumer’s environmental awareness. Therefore, PV systems 
and EVs are not diffused much. 
B  New environmental legislation (e.g., subsidies for EVs and 
Feed-in Tariff) is enacted. As a result, more PV systems and 
EVs are diffused than Scenario A. Various technologies will be 
advanced (e.g., the battery capacity of EVs in 2030 will be 5 
times more than 2012). 
B-1 The social roles of cars do not change from the current 
situation; i.e., consumers own cars and prefer cars that can 
cruise long distance. 
B-1M Electricity management (peak-cut) is adapted to Scenario B-1. 
B-2 The social roles of cars change; i.e., many consumers stop 
driving and use car-sharing and public transportation rather than 
owning cars. 2-seater EVs will be diffused for traveling short 
distance, especially for elderly people. 
B-2M Electricity management (peak-cut) is adapted to Scenario B-2. 
3.4. Describing sum-scenarios 
For executing the simulation of product diffusion and the 
simulation of electricity demand, we set up simulation 
conditions in each sub-scenario (see Table 2) using external 
various data, e.g., statistic data, environmental reports, and 
roadmaps of the technologies of PV and EVs. Table 2 shows 
that the number of households, the total floor area of 
commercial building, and the number of total passenger cars 
will be decreased because of population decline. 
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Table 2 Assumptions of the scenario 
Item Assumption 
Population The Japanese population decrease 8.5%, from 2012 (127 
million) to 2030 (117 million), in which productive-age 
(15-65) population will decrease 30.3% and elderly 
population (65 or older) will increase 6.3% [9]. The 
population in Toyonaka City will decrease in proportion to 
the Japanese population from 2012 (397 thousand) to 2030 
(362 thousand). 
Number of 
households 
The number of households in Japan will decrease 8.5% 
from 2012 (52,271 thousand [10]) to 2030 (47,827 
thousand) in proportion to the Japanese population. 
Number of 
employees 
The number of employees in Japan will decrease 6.3% 
from 2012 (62 million [11]) to 2030 (59 million) in 
proportion to the productive-age population . 
Total floor 
area of 
commercial 
buildings 
The total floor area of commercial buildings in Toyonaka 
will decrease by 3.6% from 2012 (2305 thousand m2) to 
2030 (2,222 thousand m2). The total floor area of office, 
retail, restaurant/pub, hotel, and hospital/clinic will 
decrease 6.3% in proportion to the productive-age 
population in Japan. The total floor area of hospital/clinic 
will increase  22.1% in proportion to the elderly population 
in Japan. 
Number of 
total 
passenger cars  
In Scenarios A and B-1, the number of total passenger cars 
in the residential sector in Toyonaka City will decrease 
1.6% from 2012 (85,702) to 2030 (84,380) in proportion to 
the number of households in Toyonaka City. In the 
commercial sector, the number of total passenger cars will 
decrease 1,5% from 2012 (9,311) to 2030 (9,168) in 
proportion to the number of employee. In Scenario B-2, the 
number of total passenger cars in Toyonaka City in 2030 
will shrink to about 2/3 of the other scenarios (i.e., 66,363 
in the residential sector, 7,210 in the commercial sector) 
due to the change of the social roles of cars. 
 
The outlines of simulations are as follows: 
 
1. Simulation of product diffusion 
For the simulation of PV and EV diffusion, we needed the 
past sales of PV and EVs, the estimated maximum diffusion 
of PV and EVs in the market, and the consumers’ preference 
data. We assumed that the maximum diffusion, which means 
the potential diffusion in a distant future, is the diffusion in 
2050. Furthermore, we assumed the price of EVs as the 
consumers’ preference data. 
We assumed that, in Scenario B, the diffusion of PV in 2050 
is the same as the Japan’s potential of PV installation [12]. 
We set the maximum diffusion of PV in Scenario A so that 
the ratio of the maximum diffusion of PV in Scenario A and B 
respectively fit the ratio of the diffusion of PV in the status 
quo case and maximum diffusion case in the literature [13]. 
To estimate the maximum diffusion of EVs, we assumed the 
number of each type of cars in 2050, based on the total 
number of passenger cars in Toyonaka City in 2050 and the 
proportion of each type of cars in 2050. The number of total 
passenger cars in 2050 will decrease to 75,129 in Scenario A 
and B-1, and 50,087 in Scenario B-2 from the 2012 level 
(95,031). We assumed that the proportion of each type of cars 
in 2050 in Scenario A and B will be same as the proportion in 
4DS Scenario and 2DS Scenario of Energy Technology 
Perspectives 2012 [14], respectively. Here, 4DS Scenario and 
2DS Scenario aim to suppress atmospheric warming from 
2009 to 2050 within 4 degrees and 2 degrees. 4DS Scenario 
assumes the diffusion of EVs in 2050 has a little share (3.6%) 
of the total passenger cars, while 2DS Scenario assumes the 
diffusion of PV in 2050 has large share (40.2%) of the total 
passenger cars. 
Table 3. Simulation results of the diffusion of new energy products in 
Toyonaka City in 2030 
Sect
or 
Scen
ario 
Number of passenger cars[-] PV 
systems 
Total 
EVs 
PHEV mid-
sized 
mini-
sized 
2-seater [MW] 
EV EV EV  
R
esidential 
Sector 
2012 59 11 48 0 0 5.5 
A 3,843 3,430 330 83 0 42.4 
B-1 13,580 8,878 3,540 1,000 162 139.6 
B-2 11,546 8,816 923 905 902 139.6 
C
om
m
ercial 
Sector 
2012 6 1 5 0 0 1.6 
A 403 300 81 22 0 19.8 
B-1 2,557 2,168 287 87 15 21.4 
B-2 1,752 1,510 81 80 81 21.4 
Table 3 shows the diffusion of PV and EVs in the residential 
and commercial sectors in 2030. The diffused capacity of PV 
in Scenario B (161.0MW; residential: 139.6MW, commercial: 
21.4MW) is 2.6 times of that in Scenario A (62.2MW; 
residential: 42.4MW, commercial: 19.8MW). The numbers of 
diffused EV in Scenario B-1 (16,137; residential: 13,580, 
commercial: 2,557) and B-2 (13,298; residential: 11,546, 
commercial: 1,752) are 3.8 times and 3.1 times more than that 
in Scenario A (4,246; residential: 3,843, commercial: 403), 
respectively. 
 
2. Simulation of electricity demand 
For the simulation of the electricity demand, we needed the 
number of households, the total floor area of commercial 
buildings, and the specifications of EVs in 2030 as well as the 
product diffusion in Table 3. In setting the number of 
households and the total floor area of commercial buildings, 
we used the assumptions in Table 2. For the specifications of 
EVs, we used various literatures and automobile companies’ 
websites. 
Based on these assumptions, we ran the simulation of ReNED 
Model and CoNED Model for calculating the electricity 
demand in a sunny day in summer, which is the severest 
season for the balance of electricity demand and supply in 
Japan. Table 4, Table 5, and Fig. 2 show the results of the 
simulation. While Table 4 shows the electricity demand, 
Table 5 shows the electrical load of the grid considering the 
Table 4. Simulation results of electricity demand in a sunny day in summer 
in 2030 
Sector 2012 2030 
A B-1 & B-1M B-2 & B-2M 
Residential 
Sector 
a 2,289 1,921 1,929 1,927 
b - 83.9 84.3 84.2 
c 165 138 138 138 
Commercial 
Sector 
a 1,664 1,618 1,643 1,641 
b - 97.2 98.7 98.6 
c 129 126 124 124 
Total 
(residential. 
+ 
commercial) 
a 3,954 3,539 3,572 3,568 
b - 89.5 90.3 90.2 
c 264 235 234 234 
a:Total electricity demand [MWh/day] 
b:Total electricity demand relative to 2012 [%] 
c:Peak of electricity demand [MW], 
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electricity generation by PV and the peak-cut. Here, the 
electrical load means electricity supplied from the grids. The 
effect of peak-cut in Table 5 means the reduction rate of the 
peak of electrical load by peak-cut using batteries of EVs in 
Scenarios B-1M and B-2M compared with Scenarios B-1 and 
B-2, respectively. 
As shown in Table 4, the total electricity demand in Scenarios 
A (3,539MWh), B-1 (3,572MWh), and B-2 (3,568MWh) is 
lower than that in 2012 (3,954MWh) by 9.7-10.5%. This is 
because the number of households and the total floor area of 
commercial buildings in Toyonaka City will decrease by 8.5% 
and 3.6% from 2012 to 2030, respectively (see Table 2). The 
difference of the total electricity demand in each scenario 
results from the difference of the diffusion of EVs among sub-
scenarios (see Table 3). The diffusion of EVs has little 
influence on the electricity demand because the electricity 
demand to drive EVs in Scenarios B-1 (18.9MWh) and B-2 
(15.0MWh) account for a small part (B-1: 0.5% and B-2: 
0.4%) of the total electricity demand (B-1: 3,572MWh and B-
2: 3,568MWh). 
As shown in Table 5, the total electrical load in Scenario B-1 
(2,829MWh) and B-2 (2,827MWh) is lower than Scenario A 
(3,265MWh) by 13.4%. This is because of the diffusion of PV 
in Scenarios B-1 and B-2 (see Table 3). On the other hand, the 
peak of electrical load in Scenario B-1 (233MW) and B-2 
(233MW) is close to Scenario A (235MW). This is because 
the electricity generation by PV in each scenario is slight 
(1MW) at 18:00 when the peak occurs. 
Fig. 2 shows the simulation results in Scenarios B-1 and B-
1M describing each electricity demand in the residential and 
commercial sector, electricity generation of PV, electrical 
load in Scenarios B-1 (no peak-cut is executed) and B-1M 
(peak-cut is executed). The electrical load during the daytime 
is reduced by the electricity generation by PV (orange line). 
For instance, the electrical load with PV at 12:00 in Scenario 
B-1 decreases into 98MW, while the electricity demand in the 
residential and commercial sectors is 189MW. Furthermore, 
the peak of electrical load in Scenario B-1M decreases into 
142MW (7:00-23:00) by conducting the peak-cut using the 
batteries of EVs, while the peak of electrical load in Scenario 
B-1 is 233MW (18:00). In Scenario B-1M, 15,456 EVs are 
available for the peak-cut, while the total number of diffused 
EVs is 16,137. 
With the peak-cut using the batteries of EVs, the peak of the 
electrical load in Scenarios B-1M and B-2M decreases to 
146MW and 161MW from 233MW in Scenarios B-1 and B-2. 
Namely, by executing the peak-cut in Scenarios B-1M and B-
2M, the peak of the electrical load is reduced by 37.3% and 
30.9%, respectively (see Table 5). The difference of the effect 
of the peak-cut in Scenario B-1M and B-2M differs due to the 
difference of the number of diffused EVs between the 
scenarios. However, the total electrical load in Scenarios B-
1M (3,185MWh) and B-2M (3,023MWh) is larger than 
Scenarios B-1 (2,829MWh) and B-2 (2,827MWh), 
respectively. This is because the energy loss with the charging 
and discharging of batteries increases the total electricity load.  
4. Discussion 
The described scenarios show that the total electricity demand 
in the residential and commercial sectors in Toyonaka City 
decreases 10.5% from 2012 to 2030 with population decrease 
and the change of the population composition. The diffusion 
of PV decreases the total electrical load by 19.7% (the 
electricity generation by PV: 696MWh/the electricity 
demand: 3,539), and the diffusion of EVs has the potential to 
reduce the peak of the electrical load by 37.3% by using the 
batteries of EVs. The peak of the electrical load in Scenarios 
B-1 (233MW) and in B-2 (233MW) is almost equal, and there 
are few differences between the total electric load in 
Scenarios B-1 (2,829MWh) and B-2 (2,827MWh). They 
indicate that when no electricity management is conducted, 
the difference of social roles of cars under the conditions 
specified in this paper has little influence on the electrical 
load. On the other hand, the peak of electrical load in 
 
Fig. 2: Electrical load, Electricity demand and Electricity generation in a 
summer day in Scenarios B-1 and B-1M 
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Table 5.  Simulation results of the electrical load of the grid in a sunny day 
in summer in 2030 considering the electricity generation by PV and the 
peak-cut 
Scenario 2012 2030 
A B-1 B-1M B-2 B-2M 
Res. 
Sector 
a 2,245 1,734 1,315 1,388 1,315 1,376 
b 165 138 138 68 138 78 
c - - - 50.6 - 43.4 
Com. 
Sector 
a 1,661 1,531 1,515 1,626 1,513 1,618 
b 129 116 115 98 115 102 
c - - - 14.7 - 11.2 
Res. and 
Com. 
Sector 
a 3,906 3,265 2,829 3,185 2,827 3,023 
b 264 235 233 146 233 161 
c - - - 37.3 - 30.9 
a:Total electrical load [MWh/day] 
b:Peak of electrical load[MW] 
c:Effect of peak-cut [%] 
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Scenarios B-1M and B-2M is 146MW and 161MW, 
respectively. Thus, the difference of social roles of cars when 
the peak-cut is conducted has greater influence on the 
electrical load than no management is conducted. Moreover, 
in Scenario B-1M the peak-cut increases the electrical load by 
12.6% from Scenario B-1 because of the loss of electric 
power energy by discharging and charging of EV batteries. 
In order to further analyze the influences of various factors on 
the electrical grid, we conducted sensitivity analysis. Fig. 3 
shows the total electrical load in the residential and 
commercial sectors when each of the factors (number of 
households, total floor area of commercial buildings, number 
of EVs, capacity of total PV systems) increases 10 % from 
Scenario B-1. The 10% increase of the number of households 
increases the total electrical load 6.8% (3,021MWh) from 
Scenario B-1 (2,829MWh). Likewise, the increase of the total 
floor area of commercial buildings and that of the number of 
EVs increases the total electrical load 5.7% (2,990MWh) and 
1.5% (2,871MWh), respectively. The increase of the capacity 
of total PV systems decreases the total electrical load 2.4% 
(2,760MWh). The influence of the increase of households is 
the greatest in all the factors because the electricity demand in 
the residential sector (1,929MWh) accounts for the greatest 
part (68.2%) of the total electrical load in the residential and 
commercial sectors (2,829MWh). The influence of the 
increase of the number of EVs is slight because the electricity 
demand for driving EVs in Scenario B-1 (19MWh) accounts 
for a small part (0.7%) of the total electrical load. 
In order to analyze the influence of PV and EV diffusion on 
the electrical load, we conducted another sensitivity analysis. 
Fig. 4 shows the peak of the electrical load in the residential 
and commercial sectors when varying the diffusion levels of 
PV and EVs in Scenario B-1M. The original peak of the 
electrical load in Scenario B-1M is marked at PV: 100% and 
EV: 100%. The diffusion of PV has little influence on the 
peak of the electrical load when EV diffusion is between 0-
50%. This is because the electricity generated by PV is slight 
when the peak of the electrical load occurs at 18:00 in 
Scenario B-1M. Moreover, when EV diffusion is between 0-
50%, the total battery capacity of EVs is not enough to store 
the electricity generated by PV in the daytime and to utilize it 
for reducing the peak of the electrical load at 18:00. Moreover, 
Fig. 4 reveals that, for example, more than 110% of PV 
diffusion is necessary to make the peak of electrical load 
below 120MW (red zone). 
5. Conclusion 
In this paper, we described scenarios about regional electricity 
demand in the residential and commercial sectors in 
Toyonaka City, Osaka Prefecture, Japan. The described 
scenarios showed that the electricity demand decreases from 
2012 to 2030 with population decrease and the change of 
population composition. The diffusion of PV can reduce the 
electrical load in daytime, while the diffusion of EVs has 
potential to reduce the peak of the electrical load by using 
batteries of EVs. 
Future work includes (1) describing scenarios the diffusion of 
new energy product other than PV and EVs and (2) extending 
the described scenarios considering the industrial sector. 
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Fig. 4 Peak of electrical load in the residential and commercial sectors 
responding to PV and EV diffusion when peak-cut is conducted 
0
50
100
150
200
0 50 100 150 200EV
 D
iff
us
io
n 
Co
m
pa
re
d 
w
ith
 
Sc
en
ar
io
 B
-1
M
 [%
]
220-240
200-220
180-200
160-180
140-160
120-140
100-120
80-100
Peak electrical 
load on electricity 
network [MW]
PV Diffusion Compared with 
Scenario B-1M [%]
Scenario B-1M
